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Abstract 
An investigation was carried out to study the impact of ferrocement geopolymer slabs with 
nano silica design conducting by laboratory accelerated tests and field exposure tests. The 
ferrocement geopolymer slab with nano silica slabs was made with weld mesh. The 
dimensions of the specimen are 700X250X25 mm. Ferrocement is a composite material made 
up of cement mortar and reinforcement in the form of layers of mesh.  
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INTRODUCTION 
Concrete is the most versatile and widely 
used construction material in view of its 
wide ranging performance, suitability, 
applicability, and cost effectiveness. 
Cement is one of the important 
constituents of concrete. Portland cement 
manufacture is one of the major reasons 
for CO2 emissions .Hence to reduce the 
consumption of cement, partial 
replacement of pozzolanic materials is 
carried out. The use of pozzolana’s for 
making concrete is considered efficient. 
From the results, Ferrocement geopolymer 
slab with nanosilica is good. 
 
FERROCEMENT 
Ferrocement is a highly flexible 
construction material and acquire high 
recital characteristics. It is also used for 
the construction of domes, water tanks, 
boats, silos and folded plates. Geopolymer 
is an innovative revolutionary green 
material.       An experimental 
investigation on ferrocement folded panel 
with geopolymer mortar and 
polypropylene fiber has been conducted 
for various mix proportions and fiber ratio. 
The capability to absorb energy, often 
called ‘toughness’, is of importance in 
actual service conditions of mesh 
reinforced composites, when they may be 
subjected to static, dynamic and fatigue 
loads.  
 
 
Fig: 1. Ferrocement Slab    
 
Ferrocement has been used for various 
offshore and marine structures, roofing, 
water tanks, grain silos and biogas plants. 
Portland cement is the most common type 
of cement used in Ferrocement 
construction applications, but it is an 
expensive binder due to the high cost of 
production associated with the high energy 
requirements of the manufacturing process 
itself.  
 
Advantages of ferrocement  
 Basic raw materials are available in 
most countries 
 Fabricated into any desired shape 
 Low construction material cost  
 
Constituents of ferrocement  
The constituents of ferrocement include 
the standard mix design procedure for 
mortar and concrete which include 
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Portland cement, water, sand, wire mesh 
and admixtures.  
 Cement 
 Water  
 Fine aggregate 
 Wire mesh  
 Admixtures    
 
REPLACEMENT MATERIALS FOR 
CEMENT  
 Fly ash  
 Fine aggregate  
 Geopolymer (NaOH+sodium silicate)  
 GGBS  
 Superplasticizer  
 
Flyash  
Fly ash is the waste obtained as a residue 
from burning of coal in furnace and 
locomotive. It is obtained in the form of 
powder. It is good pozzalona and can be 
used for partial replacement of cement.   
It performs the following characteristics:  
 Reduces heat of hydration  
 Workability  
 Improves finishing  
 Reduces bleeding  
 
Fine Aggregates  
Fine aggregates used in the ordinary river 
sand passing through sieve no8 (2.36mm) 
with a specific gravity of 2.72, dry density 
of 1.6g/cc.  
 
Geopolymer  
Geopolymer are a novel type of high 
performance cementitious material in 
1978, davidovits introduced the term 
geopolymer, referring to mineral polymers 
resulting from geochemistry or 
geosynthetic. Geopolymerisation is a 
reaction that chemically integrates 
minerals from silica aluminate source. 
Source of alumina and silica act as a 
precusson source that readily dissolves is 
an alkaline solution. They are synthesized 
by alkaline or silicate activation, which 
lender itself to geopolymerisation.  
 
Past researches on Geopolymer material 
In geopolymers, the polymeraisation 
process involves a chemical reaction under 
highly alkaline condition on Al-Si 
minerals, yielding polymerise Si-O-Al-O 
bonds. The structural models of 
geopolymers materials is still under 
investigation. The mechanism of 
geopolymeraisation may consist of 
dissolution, transportation or orientation, 
and polymeraisation and takes place 
through an exothermic process.  
 
 
Fig: 2. GGBS Composition 
 
Superplasticizers  
Superplasticizers, also known as high 
range water reducers, are chemical 
admixtures used where well-dispersed 
particle suspension is required. These 
polymers are used as dispersants to avoid 
particle segregation and to improve the 
flow characteristics. Some admixtures are 
as follows 
 Air entraining admixtures 
 Acceleration admixtures 
 Water reducing admixtures 
 Retarding admixtures 
       
MESHES 
The wire woven chicken meshes with a 
hexagonal openings of size 12mm wire 
thickness of 0.72mm are used. The 
machine welded weld mesh having a 
rectangular grid opening of size 
76.2mm×38.1mm, with a thickness of 
2.45mm in the transverse direction and 
3.45mm in the longitudinal directions are 
used ultimate strength of weld mesh and 
chicken mesh is 440N/mm2 and 
270N/mm2    
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Fig: 3. Hexagonal Mesh 
 
Fig: 4. Square Mesh  
 
Common type of metallic mesh for reinforcement:
Table: 1. Types of Meshes 
MESH TYPE  
 
THICKNESS Mm SPACING Mm  
 
SP.SURFACE mm2 /mm3  
 
Hexagonal Wire mesh  
 
0.5-1.5 10-25 0.275  
 
Square welded mesh  
 
1.0-2.5 10-50 0.248  
 
Expanded metal mesh  
 
2.0-3.0 20-50 0.245  
 
Woven mesh 1.0-1.5 10-25 0.255   
 
“Durability of polymer and   flyash 
modified ferrocement element” V. 
Bhikshma, Ravade kishore, and R. 
Srinivas (2011) The scope of this paper is 
to determine and compare the durability of 
polymer and fly ash.  To study the 
permeability of cement mortar, 12 
cylinders of height 100mm and diameter 
50mm were cast.  Further to study the 
corrosion performance of mesh 
reinforcement, 36 prisms of size 300mm 
long, 50mm width and 25mm thickness 
were cast by conducted and the corrosion 
process was monitored continuously.  
“Studies  On  Resistance  Of  GGBS 
Based  Geopolymer  concrete  to  Sulfric  
Acid  Attack” S. Pradep Kumar, V. G. 
Kiran Kumar ,  K. Yuva Pallavi 
(2016)This  research  resulted  in  patent  
applications  disclosing  alkali-activation  
of  coal  fly-ashes  and  inducing  some  
processes  in  order  to  manufacture  
lowCO2   cement. On  the  other  hand,  
coal  burning  power  generation  plants  
produce  huge  quantities  of  fly  ash. 
Most of the ash   is considered as   waste 
and dumped in landfills. The  low  calcium  
class fly ash  was  procured  from  
Rayalaseema  Thermal  power  station  
Muddanur, Kadapa (Dist.),   Andhra  
Pradesh  as  a  source  Material. The  
alkaline  liquid  used  was  a  combination  
of  sodium  silicate  solution  and  sodium  
hydroxide  solution. The  sodium  silicate  
solution (Na2O_13.7%, SiO2_29.4%,  and  
water_ 55.9% by  mass) was  purchased  
from  a  local  supplier  in  bulk. In  
mixture  the  concentration  of  the  sodium  
hydroxide  solution  was  8  Molars (M), 
and  extra  added  water. With  this  mix  
proportion  Replacement  of  fly  ash  by 
0%, 2.5%, 5.0%, 7.5% and 10.00%  of  
GGBS  by  mass, the  specimens  are  
prepared  for  testing the  compressive  
strength  and  water  absorption  ( Change  
in  weight)  of  dimensions  
100mmX100mmX100mm  are  casted. 
The  sodium  hydroxide  (NaOH) solids  
were  dissolved  in  water  to  make  the  
solution. NaOH solution  with  a  
concentration  of  8M  consisted  of  
8×40= 320 gm  of  NaOH  solids  in  flake  
or  pellets  form  per  liter  of  the  solution,  
where  40  is  the  molecular  weight  of  
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NaOH. After  casting,  the  test  specimens  
were  kept  in  oven  cured  at  600C  for  
24  hours. After  demoulding,  the  
specimens  were  left  to  air-dry  in  the 
laboratory  for  28  days. After  completion  
of 28 days  the  acid  resistance  test  was  
conducted  on  geo polymer  concrete. To  
test  the  acid  resistance  of  geopolymer  
concrete, Hime  (2003) suggested  that  the  
specimen  be  exposed  to  sulfuric  acid  
solution  with  a  concentration  of  Ph-1. 
The  test  specimen  are   immersed  in  
sulfuric  acid  solution  in  a  container, the  
ratio  of  the  volume   of  the  acid  
solution  to  the  volume   of  the  specimen 
was  The  solution  was  stirred   every  
week.  And  some  specimens  were  
immersed  on  water  for  up  to  90 days. 
The  acid  resistance  and  water  
absorption  of  geopolymer  concrete  was  
then  evaluated  the  compressive  strength  
and  the  change  in  mass  after  acid  and  
water  exposure.  
 
Geopolymerisation 
Geopolymerisation is a reaction that 
chemically integrates minerals from silica 
aluminate source. Source of alumina and 
silica act as a precusson source that readily 
dissolves is an alkaline solution. The 
activator solution used in thin work is 
NaOH and sodium water glass.  
Geopolymer prepared by using the low 
calcium fly ash exhibit high compression 
strength, low creep, mineral drying 
shrinkage, good acid resistance, fire 
resistance. The authors have conducted 
impact test to study the properties of 
geopolymer ferrocement prepared with 10 
molarity geopolymer which show 
excellent properties compared with the 
ordinary cement mortar. Geopolymer 
concrete is concrete which does not utilize 
any Portland cement in its production. It is 
cement less concrete. It is manufactured 
using source materials that are rich in 
silica and alumina.  
Table: 2. Material quantity for trial proportion 
Ingredients(kg/m3) MC9MC10 MC11MC12 MC13MC14 MC15MC16 MC17MC18 
Sand 1080 1080 1080 1080 1080 
Fly ash 380 285 190 95 0 
GGBS 0 95 190 285 380 
Sodium hydroxide 97 97 97 97 97 
Sodium silicate 243 243 243 243 243 
 
CONCLUSION   
Among cement mortar specimen 1:1.5 has 
more compressive strength. The 
geopolymer mixes with flyash were casted 
in number of trial mixes and found that the 
liquid to flyash ratio of 0.8 and liquid of 
2.5 is optimum. The slab specimen with 
nano silica gives better result in flexural 
strength, deflection and impact than the 
specimen without nano silica. The 
percentage increase in values are 14.92% 
for flexural strength and 0.6% for impact. 
From the results, ferrocement geopolymer 
slab with nanosilica is good. 
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